Frontal cortex-basal ganglia circuitry supports behavioral switching when a change in outcome information is used to adapt response patterns. Less is known about whether specific frontal cortex-basal ganglia circuitry supports behavioral switching when cues signal that a change in response patterns should occur. The present experiments investigated whether the prelimbic cortex and subthalamic nucleus in male Long-Evans rats supports cue-guided switching in a conditional discrimination test. Rats learned in a cross-maze that a start arm cue (black or white) signaled which of two maze arms to enter for a food reward. The cue was switched every 3-6 trials. Baclofen and muscimol infused into the prelimbic cortex significantly impaired performance by increasing switch trial errors, as well as trials immediately following a switch trial (perseveration) and after initially making a correct switch (maintenance error). NMDA receptor blockade in the subthalamic nucleus significantly impaired performance by increasing switch errors and perseveration. Contralateral disconnection of these areas significantly reduced conditional discrimination performance by increasing switch and perseverative errors. These findings suggest that the prelimbic area and subthalamic nucleus support the use of cue information to facilitate an initial switch away from a previously relevant response pattern.
Introduction
Fundamental to daily living and survival is the ability to learn associations among stimuli, actions and outcomes, as well as switching between learned associations as environmental contingences change. These switches in behavior can be guided by changes in outcomes or by cues which predict the appropriate response pattern to be selected (Hikosaka & Isoda, 2010) . The findings from several studies indicate that the rodent prefrontal cortex is involved in behavioral switching under certain conditions in which a learned response pattern is followed by a change in outcomes such that a new response pattern must be learned. In particular, infusion of local anesthetics, GABA agonists, or NMDA receptor antagonists into the prelimbic cortex impair extra-dimensional shifts when a response pattern based on particular stimulus information e.g. spatial cues, is no longer reinforced and a different pattern based on other stimulus information, e.g. odor cues, is now reinforced (Birrell & Brown, 2000; Floresco, Block, & Tse, 2008; Ng, Noblejas, Rodefer, Smith, & Poremba, 2007; Ragozzino, Kim, Hassert, Minniti, & Kiang, 2003; Ragozzino, Wilcox, Raso, & Kesner, 1999; Stefani, Groth, & Moghaddam, 2003) . Several of these studies also revealed that manipulations of the prelimbic cortex impair extra-dimensional shifts, by increasing perseveration of the previously learned response pattern in the initial trials of a shift, but not after a rat chooses the new correct response (Dias & Aggleton, 2000; Ragozzino, 2002; Ragozzino, Detrick, & Kesner, 1999; Ragozzino, Wilcox, et al., 1999; Ragozzino et al., 2003) . Taken together, the findings from past studies indicate that when information about outcomes must be used to enable a behavioral switch, the prelimbic cortex selectively supports extra-dimensional shifts by initially inhibiting preservation of the previously learned response pattern.
There has been significantly less examination of whether the prelimbic cortex supports behavioral switching when cues can be used to shift response patterns for an upcoming choice. Past studies found that prelimbic lesions alone or prelimbic and infralimbic lesions do not impair acquisition of a conditional discrimination task (Chudasama, Bussey, & Muir, 2001; Delatour & Gisquet-Verrier, 1999) . Importantly, past conditional discriminations have pseudorandomly switched between conditions with at most 3 consecutive trials of the same contingency which may limit an establishment of a response set and any switch costs. A more recent study trained rats on a conditional discrimination task in
